Expression of NMDAR1, GluR1, GluR7, and KA1 glutamate receptor mRNAs is decreased in frontal cortex of "neuroleptic-free" schizophrenics: evidence on reversible up-regulation by typical neuroleptics.
Schizophrenics exhibit abnormalities in many memory-associated functions mediated by the frontal cortex. Glutamate receptors play key roles in learning and memory. Hence, abnormalities in glutamate receptors within the frontal cortex may be associated with schizophrenia. In addition, emerging evidence indicates that glutamate receptors may be involved in the actions of antipsychotic drugs. To test these hypotheses, we measured mRNAs encoding the NMDAR1, GluR1, GluR7, and KA1 subunits of glutamate receptor in the left superior frontal gyrus from 21 elderly schizophrenics with varying histories of antipsychotic drug treatment and nine normal drug-free elderly controls. There were significant negative correlations between NMDAR1, GluR1, GluR7, and KA1 mRNA levels and time without neuroleptic medication before death in schizophrenics, indicating that levels of the glutamate receptor mRNAs decline rapidly after drug withdrawal. Further analysis revealed that in "neuroleptic-free" (>6 months) schizophrenics, levels of NMDAR1, GluR1, GluR7, and KA1 mRNAs were significantly lower than in controls. By contrast, in schizophrenics who were receiving neuroleptics until death, levels of NMDAR1, GluR1, GluR7, and KA1 mRNAs did not differ significantly from controls. These findings indicate that decreased levels of NMDAR1, GluR1, GluR7, and KA1 mRNAs may be present in the frontal cortex of some schizophrenics and that typical neuroleptics may reversibly increase levels of these mRNAs.